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Abstract: Introduction: Anatomical structures serve as 
landmarks for dental procedures. Therefore, in our present 
study, we determined the most common anatomical variations 
of mandibles. Material and Methods: The study included 50 
dry mandibles from the department of human anatomy 
obtained from patients of Moldavian origin. The obtained data 
was analysed using descriptive statistics and Pearsons 
correlation. A p level of less than 0.05 was considered to be 
statistically significant. Results: The mandibular foramen was 
situated in the inferior 1/3 of mandibular ramus in 30 cases 
(60%). In 20 cases (40%) the mandibular foramen was situated 
in the middle of the ramus. Both premolar foramen and 
accessory mandibular foramen were encountered in two cases 
respectively (4%). Mylohyoid bridging was also encountered 
in two cases (4%). The condylar morphology differed 
according to its surface and was classified in to four types: type 
A - superior surface flattened, type B - superior surface 
convex, type C - superior surface angled and type D - superior 
surface rounded. The morphology of the left condylar process 
according to the types: A – 20 cases (40%), B – 16 cases 
(32%), C – 2 (4%), D – 12 (24%). The morphology of the right 
condylar process according to the types: A – 16 cases (32%), 
B – 20 (40%), C – 6 (12%), D – 8 (16%). There were four 
common forms of the lingula: triangular lingula (type 1), 
truncated lingula (type 2), lingula seen as a less prominent 
nodule (type 3), lingula assimilated in the mandibular ramus 
(type 4). The lingual type from the right side: type 1 – 8 (16%), 
type 2 – 18 (36%), type 3 – 18 (36%) and type 4 – 6 (12%). 
The lingual type from the left side: type 1 – 10 (20%), type 2 
– 18 (36%), type 3 – 18 (36%) and type 4 – 6 (12%). 
Conclusions: The anatomy of the mandible has several 
clinically significant anatomical variations, which should be 
taken into consideration in daily dentist practice. The data 
provided in the article discusses some of the variations of the 
development and morphological parameters of mandibles 
from the Moldavian population. 
Key Words: Mandible, Mandibular foramen, Mental 
foramen, Premolar foramen, Condylar morphology, Lingual, 
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Introduction: 
The mandible is the largest bone of the facial skeleton. It is 
also one of the most frequent archeological discoveries that 
gives perspective on the human phylogenesis. The anatomy of 
the mandible is tightly linked to its function and changes of the 
period of life.(1) It is currently at special attention since there 
are multiple procedures that require precise knowledge of the 
regional anatomy. Some of the anatomical structures serve as 
landmarks for dental procedures like inferior alveolar nerve 
block, mandibular implant treatment, and mandibular 
osteotomies.(2) The variations in the position, shape, and size 
of others may greatly impact the performance of the surgical 
procedures.(3) 
This subject is further complicated by the fact that the 
anatomical variability depends on the different ethnic groups 
and on populations of different races. Therefore, in our present 
study, we determined the most common anatomical variations 
of mandibles, which may be useful in alveolodental and 
maxillofacial surgery as well other specialists. 
Material and Methods 
The study included 50 dry mandibles from the department of 
human anatomy obtained from patient of Moldavian origin. 
The damaged bones and those, having pathological 
abnormalities were excluded. The mean distance of 
mandibular foramen from the anterior border, posterior border, 
mandibular arch and the base of the ramus and percentile of 
distance were measured as described by Shalini (2016).(2) The 
condylar morphology was classified into 4 types: superior 
surface flattened (type A), superior surface convex (type B), 
superior surface angled (type C) and superior surface rounded 
(type D) according to the study by Yale and co-workers 
(1966).(4) The morphology of the lingula was classified into 4 
types: triangular lingula (type 1), truncated lingula (type 2), 
lingula seen as a less prominent nodule (type 3), lingula 
assimilated in the mandibular ramus (type 4) based on the 
study by Tuli and co-workers (2000).(5) The obtained data 
was analysed using descriptive statistics and Pearsons 
correlation. A p level of less than 0.05 was considered to be 
statistically significant. 
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Results 
The mandibular foramen was situated in the inferior 1/3 of 
mandibular ramus in 30 cases (60%). The mean distance to 
mandibular foramen from the anterior border of ramus of 
mandible was 15.15±2.23 mm on the right side and 
15.69±2.42 mm on the left side, from posterior border was 
11.85±4.07 mm on the right side and 10.0±3.91 mm on the left 
side, from mandibular notch was 23.08±6.7 mm on the right 
side and 17.38±3.12 mm on the left side, from the base of the 
ramus was 23.46±3.66 mm on the right side and 22.08±7.27 
mm on the left side. Accessory mandibular foramen was 
encountered in two cases (4%) (Fig. 1). Mylohyoid bridging 
was also encountered in two cases (4%) (Fig. 2). 
 
Figure 1. Accessory mandibular foramen 
1 – condylar process, 2 – coronoid process, 3 – angle of the 
mandible, 4 – mylohyoid groove, 5 – mandibular foramen, 6 
– accessory mandibular foramen 
 
Figure 2. Mylohyoid bridging 
1 – coronoid process, 2 – condylar process, 3 – angle of the 
mandible,4 – mylohyoid bridging, 5 – mylohyoid groove, 6 – 
mandibular foramen. 
Mandibular foramen width was 3.2±0.61mm. In 20 cases 
(40%) the mandibular foramen was situated in the middle of 
the ramus. 
Mental foramen width was 2.69±0.78 mm. Mental foramen 
was located on the anterior surface of the corpus of the 
mandible, posterior to the mental tubercle and had a round 
shape in 30 cases (60%). Mental foramen had an oval shape in 
20 cases (40%). 
Topographically the mental foramen was located at the level 
of the second premolar in 34 cases (68%). There was a positive 
linear correlation between size of mandibular and mental 
foramen (Pearsons r=0.433, p=0.027). 
Premolar foramen was encountered in two cases (4%) (Fig. 3). 
 
 
Figure 3. Premolar foramen (1 – condylar process, 2 – coronoid process, 3 – angle of the mandible, 4 – premolar foramen, 5 – 
mental foramen. 
 
Figure 4. Morphological classification of the condylar process. 
Type A - superior surface flattened, type B - superior surface convex, type C - superior surface angled, type D - superior surface 
rounded 
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Figure 5. Morphological classification of the lingula. A - type 1, truncated. Shows quadrangular apex. B - type 2, triangular. Shows 
a broad base and a pointed apex. C - type 3, nodular. Almost completely incorporated into the mandibular ramus. D - type 4, 
assimilated. Fully incorporated into the mandibular ramus. 
The condylar morphology differs according its surface. The 
results were classified in 4 types: type A - superior surface 
flattened, type B - superior surface convex, type C - superior 
surface angled and type D - superior surface rounded (Fig. 4). 
The morphology of the left condylar process according to the 
types: A – 20 cases (40%), B – 16 cases (32%), C – 2 (4%), D 
– 12 (24%). The morphology of the right condylar process 
according to the types: A – 16 cases (32%), B – 20 (40%), C – 
6 (12%), D – 8 (16%). 
There were four common forms of the lingula: triangular 
lingula (type 1), truncated lingula (type 2), lingula seen as a 
less prominent nodule (type 3), lingula assimilated in the 
mandibular ramus (type 4). The lingual type from the right 
side: type 1 – 8 (16%), type 2 – 18 (36%), type 3 – 18 (36%) 
and type 4 – 6 (12%). The lingual type from the left side: type 
1 – 10 (20%), type 2 – 18 (36%), type 3 – 18 (36%) and type 
4 – 6 (12%) (Fig. 5). 
Discussion 
In our present study, we determined the most common 
anatomical variations of mandibles obtained from people of 
Moldavian origin. The distance to the mandibular foramen as 
well as its form and size varies depending on the studied 
population. Unilateral accessory mandibular foramen is 
present in 13.72-29.2% of mandibles and seems to be 
predominantly on the right side.(1, 2) The embryological basis 
for this type of variation is that initially, three inferior alveolar 
nerves, innervating each of the three groups of mandibular 
teeth. Later on, they fuse to form one inferior alveolar nerve. 
Failure to fuse may result in the formation of accessory 
mandibular foramen and canal. This is further supported by the 
fact that up to 40% of inferior alveolar nerves are scattered 
resembling its embryological past.(6) In our study the 
incidence is lower (4%) which can be explained by either 
ethnical particularities or small number of mandibles (50 
included in the study). 
Taking into account the variety of methods of anesthesia of the 
inferior alveolar nerve, the main anatomical points to consider 
are: 
1. The lingula, at the entrance of the inferior alveolar nerve 
into the canal (spina spix anesthesia) 
2. Torus mandibulae – the point of convergence of bone 
cords from the coronary and condylar processes 
(Vazirani-Akinosi mandibular nerve block, mandibular 
anesthesia by Veisbrem) 
3. The base of the neck of the condylar process, under the 
place of attachment of the lateral pterygoid muscle 
(Gow-Gates anesthesia). 
When anesthesia of the lower lunar nerve is performed 
according to the traditional technique (anesthesia spina spix), 
the success and failure of anesthesia can be influenced by 
individual variations in the anatomical parameters: 
1. The localization of mandibular foramen with respect to 
the anterior margin of the branch and the occlusal plan 
of the molars (for medium parameters it is assumed 1 cm 
and 1.5 cm, respectively) 
2. The type and size of mandibular lingual and fat tissue in 
the area of mandibular foramen. Obviously, the more 
pronounced in type 1 and. Can lead to difficulties in the 
diffusion of anesthetic into soft tissues and nerve. 
3. Close localization of arteria alveolaris inferior - the 
frequency of blood aspiration when performing a sample 
of about 10-15%.(7) 
The location of the accessory mandibular foramen and 
mandibular foramen is clinically important, because the spread 
of local anaesthetic affects the efficiency of the inferior 
alveolar nerve block.(8) The presence of accessory mandibular 
foramen and additional branches of inferior alveolar nerve 
may lead to increased rates of failure of inferior alveolar nerve 
blocks as all the branches may not be anaesthetized.(9) The 
accessory mandibular foramen has also been reported to be the 
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site for the spread of tumors following radiotherapy in the 
lateral surface of the mandible.(10) Finally, the location of the 
mandibular foramen is essential for mandibular surgeries 
inferior alveolar nerve is at a greater risk during surgical 
procedures.(2) 
Unfortunately, the smaller size of the accessory mandibular 
foramen may limits its visualization in traditional radiographs 
of the mandible. Panoramic radiographs of the mandible have 
limitations like distortion, overlap and magnification, which 
may lead to false interpretation of important anatomical 
structures.(11, 12) 
Premolar (retromolar) foramen is found unilaterally in 3.2% of 
cases on the left side and in 5.3% on the right side.(3)  It is 
formed by the neurovascular bundle and includes striated 
muscle fibers, thin myelinated nerve fibers, venules and a 
muscular artery.(13) 
A single accessory mental foramen can be identified in 4.17% 
of cases, has an oval shape and is usually located at the level 
of the second premolar root.(3, 14-16) The predominant type 
is a single mental foramen (76.9%) and there seems to be no 
significant association between occurrence, location and shape 
of mental foramen and sides of the mandibles (p>0.05).(15) 
There were four common forms of the lingual. According to 
the original study triangular lingulae were found in 68.5% 
sides, truncated in 15.8%, nodular in 10.9% and assimilated in 
4.8% sides.(5) In our study triangulate and nodular types were 
predominant, each representing 36% of the cases. The 
triangular lingual was encountered in 18% of cases and 
assimilated in 12%. Similar results were found on both sides. 
The frequency of the mylohyoid bridging varies 2.60-16.4% 
of cases.(17-20) We had only one case of mylohyoid bridging 
(4%). It may also depend on ethnicity since its incidence 
largely varies.(19) Its incidence seems to increase with age. 
Clinically, mylohyoid bridging may compress 
the mylohyoid neurovascular bundle, leading to neurological 
or vascular disorders.(21) The mylohyoid bridge results from 
ossification of the membrane continuous proximally with the 
sphenomandibular ligament and stretching the length of the 
mylohyoid groove medial to its neurovascular structures.(20, 
22) The ossification can be total or partial. In case when it is 
only partially converted, the ossification can be proximal or 
distal, single or multiple.(20) This is not an uncommon finding 
since there are other ligamentous structures that can undergo 
ossification during lifetime.(23) 
The condylar morphology was classified into 4 types 
(according to Yale and co-workers): superior surface flattened 
(type A), superior surface convex (type B), superior surface 
angled (type C) and superior surface rounded (type D).(4) As 
compared to the original study, in our group of mandibles the 
type D is more common that type C. There are also other forms 
described in the literature as excavated form, oblique shape, 
small round condyles and flattened condyles.(24) Finally there 
are numerous conditions causing alterations in shapes and size 
of mandibular condyle such as edentation, developmental 
defects, genetic syndromes, degenerative joint disease, 
inflammatory disease, infectious diseases, cysts, tumors and 
other.(25) It should also be noted that the changes that affect 
the teeth over lifetime (tooth extraction, abrasion) can lead to 
rearrangement of the mandibular joint. This can explain why 
types A and B are seen more frequent in the population. 
This study was conducted in Moldavian population which is a 
strong point of the article since the data about Moldavian 
population is not that abundantly present in the literature. The 
weak points are the number of cases included in the study and 
the fact that sex was not taken into consideration while 
analyzing the mandibles. 
Conclusions 
The anatomy of the mandible has several clinically significant 
anatomical variations, which should be taken in consideration 
in daily dentist practice. The data provided in the article 
discuses some of the variations of the development and 
morphological parameters of mandibles from the Moldavian 
population. This can be useful for alveolodental and 
maxillofacial surgery as well for other specialists. 
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